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Presentation Outline

� Modeling Approach
� Overview of Draft Hydrodynamic 

Modeling Report 
� Response to Comments
� Improving the Calibration
� Sediment Transport Model
� Contaminant Transport Model
� Schedule for Remaining Task
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Greater Harbors Modeling Approach

� Multi-Component EFDC Modeling 
System

� Model Configuration 
� Observational Data to Support Model 

Configuration and Calibration
� Model Calibration
� TMDL Scenario Simulations
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Hydrodynamic Model Configuration

� Model Grid and Bathymetry
� Bathymetry Updated with Most Recent Data
� Grid Extended to Include Dominguez 

Channel (Not Shown if Figures or Noted in 
Text)

� Hydrodynamic Open Boundary Conditions in 
San Pedro Bay
� Hydrodynamic BCs Based on 

Inverse/Optimization Procedure (To Be 
Documented in Revised Report Appendix)



TETRA TECH, INC.

Model 
Grid 

System
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Hydrodynamic Open Boundary Condition

ζ and u are unknown on 3 open boundaries
ζ R is constructed for each open boundary using an inverse 
optimization scheme to minimize the least squares error 
between observed and model predicted ζ and u in the 
interior of the model domain
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Hydrodynamic Model Configuration

� Salinity and Temperature Open Boundary 
Conditions in San Pedro Bay
� Salinity Set to Constant Value and Supported 

by Available Observational Data
� Temperature Set to Constant Value 
� Temperature Responses to Local 

Atmospheric Conditions
� Temperature Modeled to Predict Evaporation 

Which Is of Secondary Importance
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Hydrodynamic Model Configuration

� Atmospheric Forcing
� Wind Speed and Direction
� Atmospheric Conditions to Simulate Air-Sea Heat 

Exchange
� Direct Water Surface Rainfall Included 

� Atmospheric Forcing Data Sources
� Long Beach Airport
� CIMS Stations
� Off Shore Wind Buoy
� NOAA Ports (Unable to Obtain Data At Present)
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Hydrodynamic Model Configuration

� Freshwater Inflows
� Used Both Observed and Watershed Model 

Generated Flows for Dominguez Channel, 
LA River and San Gabriel River 

� Watershed Model Generated 63 Near Shore 
Sub-Watershed Flows Distributed Into 435 
Horizontal Grid Cells
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Water Level and Current Calibration

� Water Level and Current Observations
� 5 WL Stations Including NOAA LA Harbor and 4 

DCEMS Station
� 10 Current Meter Stations Including 6 in San Pedro 

Bay and 4 DCEMS Station

� Harmonic Analysis at Tidal Frequencies
� Time Series Analysis at Tidal and Sub-Tidal 

Frequencies
� Sub-Tidal Current Analysis To Be Added to Revised 

Report
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WL Harmonic Analysis (Tables 3-7)

366626560228940.0470.1020.107P1

747708278290.0240.2400.246O1

75919095198540.0190.3640.371K1

16731657318240.0000.1190.119N2

18631149313350.0050.2020.203S2

6427498274340.0040.5050.503M2

Phase Error
(Seconds)

Modeled 
Phase

(seconds)

Observed 
Phase

(seconds)

Amplitude Error
(|Observed-

Modeled|/Observe
d)

Modeled 
Amplitude
(meters)

Observed 
Amplitude
(meters)

Tidal 
Constitue

nt



TETRA TECH, INC.

WL Time Series Analysis (Table 8)

0.9990.973Skill (0 to 1, 1 being perfect)

0.9970.986Correlation Coefficient

0.9930.959Linear Regression Slope

0.0010.001Linear Regression Intercept (meters)

0.0580.324RMS Error/RMS Observed

0.0040.168RMS Error (meters)

0.0470.670Maximum Absolute Error (meters)

0.0030.122Absolute Mean Error (meters)

0.0010.001Mean Error (meters)

Low FrequencyInstantaneousStatistical Measure
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Sub-Tidal Water Level Comparison
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Tidal Current Harmonic Analysis for San Pedro Bay 
Stations (Figures 9-14)

1171263125217880.0500.052PV 
AD

161141508027310.0770.053PV 
AB

15
(195)171919078430.0590.069PV 

A9

152145432650840.0600.047PV 
A8

1801799709108400.0470.096PV 
A7

170160809191260.0230.053PV 
A6
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Tidal Current Harmonic Analysis for DCEMS Stations 
(Figures 15-20)

606417306175420.3170.365DC 
PA

535912645109890.0260.020173
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Water Level and Current Calibration

� Is the Calibration Good Enough?
� Comparison Can Be Made with Other 

Modeling Studies
� NOAA Standards for Water Level and 

Current Prediction
� This Information Will Be Added to 

Appendix B
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Salinity and Temperature Calibration

� Compare Model Predictions with 
Observational Data

� Significant Salinity Variability Associated 
with Inflow Events

� Temperature Simulation Activated to 
Account of Direct Rainfall and 
Evaporation But Did Not Improve Salinity 
Predictions

� Otherwise Temperature Is of Secondary 
Importance
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Salinity Calibration Data

� Observational Data Used to Date
� LA Harbor Monitoring Data
� Bight 03 Event Sampling Data

� Other Data That Could Be Used
� DCEMS Data Sets



TETRA TECH, INC.

Salinity Monitoring Stations, LA Harbor
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Bight 03 
Event 

Station

Only 6 
Stations 

Have 
Significant 
Variability
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Comparison  
of 20 

Stations Near 
Pier 400

(Figure 6)



TETRA TECH, INC.

Salinity Calibration

� Current Calibration Is Poor
� Under Prediction of Salinity and 

Stratification at Stations Near Pier 400
� Potential Causes Being Investigated

� Freshwater Inflow
� Errors in Tide and Wind Induced Transport
� Excessive Vertical Mixing

� Include Comparisons with DCEMS Data 
Sets 
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River Flows 
and Salinity 

Response Over 
3 Year 

Simulation 
Period
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River Flows 
and Salinity 

Response Over 
3 Year 

Simulation 
Period
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LA River Flow
and Offshore 
Wind During 
1st Early 2005 

Event
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LA River Flow
and Offshore 
Wind During 

2nd Early 2005 
Event
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Hydrodynamic Model Status

� Salinity Calibration Problem Resolution Is 
High Priority

� Response to Comments Provided
� Report to Be Revised 
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Sediment and Contaminant Transport 
Model Status

� Configuration and Calibration of 
Sediment Transport Model Underway

� Followed by Preliminary Configuration of 
Contaminant Transport Model

� Both Subject to Revision as Current Field 
Work Progresses 
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Following Slides Not Used



TETRA TECH, INC.

Sediment Transport Modeling Approach

� Focus on Initialization of Bed Conditions
� Sediment Physical Properties Data Currently 

Being Used for Bed Initialization
� Sediment Size and Type
� Void Ratio or Water Content
� Surface and Profile Data

� Erosion Potential
� Site Specific Study to Parameterize Erosion

� Calibration to Water Column TSS
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Physical Monitoring Locations
Circle = Dredge Study
Triangle = Monitoring Study
Red = <1995
Yellow = 1996-1999
Blue = 2000 - ????
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Contaminant Transport Modeling Approach

� Focus on Initialization of Contaminant Levels in 
Bed and Estimation of Partition Coefficients
� Initial Contaminant Levels
� Particulate and Dissolved Organic Carbon 

Levels Desirable with Respect to 
Hydrophobic Organics

� Site Specific or Literature Values for Partition 
Coefficients

� Calibration to Contaminant Concentrations In 
Water Column
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Chemical Monitoring Locations - SEDIMENT
Circle = Dredge Study
Triangle = Monitoring Study
Red = <1995
Yellow = 1996-1999
Blue = 2000 - ????
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Erosion Rate As Function of Bed Stress and 
Bulk Density (UCSB Study)
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Bulk Density as Function of Depth in Sediment Bed  
(UCSB Study)

(void ratios 0.95 to 1.35)
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Contaminant Field Studies, Summer 2006

� Flux Measurements
� Measured Flux Depends of Pore Water 

Concentration (DOC, Koc)
� Gives Sediment to Water Exchange Coefficient 

(Diffusion, Biological Mixing)
� Possible to Infer Pore Water Concentration

� Sediment Chemistry
� Measure Total and Particulate Concentration
� Measure DOC and POC in Sediment
� Gives Partition Coefficient
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Sediment to Water Diffusive Flux
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Sediment to Water Particulate Flux
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